Viral upper respiratory infections (URI) such as colds and influenza, although not generally considered to be major causes of morbidity and mortality, take a major global economic and social toll in terms of missed work and school, use of health care services, and costs of over‐the‐counter and prescribed treatments. The common cold is the most frequent and universal infection; most people have as many as 200 colds in a lifetime. Colds cause more illness in children than all other diseases combined and are responsible for up to 50% of school absenteeism. Colds, for example, account for approximately 25 million primary care visits, 1.6 million visits to the emergency department, and 42 million missed work or school days annually in the U.S. ([Gonzales et al., 2006](#b21){ref-type="ref"}; [Heikkinen & Jarvinen, 2003](#b28){ref-type="ref"}). The economic burden of non‐influenza URI alone is about \$40 billion annually ([Fendrick, Monto, Nightengale, & Sarnes, 2003](#b19){ref-type="ref"}). Even in non‐epidemic years, \>500,000 persons in the United States are hospitalized annually with influenza‐associated disease and 20,000--40,000 die ([Thompson et al., 2003](#b78){ref-type="ref"}). The 2003--2004 end‐of‐season hospitalization rate for influenza was 8.9 per 10,000 children aged 0--4 years ([Centers for Disease Control and Prevention \[CDC\], 2005a](#b8){ref-type="ref"}).

The latest potential pandemic strain, avian influenza A (H5N1), continued to be reported in Asia and Europe throughout the 2005--2006 season, and was associated with human infections and deaths. In February 2004, the CDC issued recommendations for enhanced surveillance for human infection with avian influenza among travelers returning to the United States from H5N1‐affected countries. Warnings and suggested global and national control strategies have also been issued by the World Bank, World Health Organization, the U.S. Homeland Security Office, and Department of Health and Human Services.

Public media and educational campaigns regarding URI, however, provide little practical information regarding effective household‐level interventions to reduce individual risk of infection and transmission, leaving the public "warned" but not well armed to respond to the usual "cold and flu" season and certainly inadequately prepared for an influenza pandemic. This means that there is a vital and as yet unfilled role for public health nursing to enable the public to use strategies to minimize the burden of viral URI. Hence, the aim of this paper is to review strategies and household‐level interventions that have been tested to prevent the acquisition and spread of URI and to recommend potential approaches to be used by public health nurses to help prevent viral URI in the community.

What Are the Etiologic Agents of Common URI? {#ss0}
============================================

The common cold is most frequently (30%--80%) caused by one of \>100 serotypes of rhinovirus; by age 2 years, \>90% of children have antibodies against rhinovirus ([Savolainen, Blomqvist, & Hovi, 2003](#b71){ref-type="ref"}). Despite their ubiquitous nature, rhinoviruses are not well described. More than 200 viruses cause the common cold, including, in addition to the rhinovirus, coronaviruses, parainfluenza virus, respiratory syncytial virus, enteroviruses, and adenoviruses. In about 25% of colds, the causative agent is unknown. Further, not everyone exposed to rhinovirus becomes symptomatic; 25% of infected persons do not develop symptoms ([van Benten et al., 2003](#b80){ref-type="ref"}).

Not surprisingly, the specific pathogenic mechanisms of various agents causing URI vary and involve a complex interaction between the host and agent ([Heikkinen & Jarvinen, 2003](#b28){ref-type="ref"}). In general, virus is deposited into the front of the nasal passages by contaminated fingers or by droplets from coughs and sneezes ([Hendley & Gwaltney, 1988](#b31){ref-type="ref"}). The virus is then transported by mucociliary action to the back of the nose and onto the adenoid area where it attaches to a receptor that is located on the surface of nasal epithelial cells. The receptor fits into a docking port on the surface of the virus ([Winther et al., 1997](#b87){ref-type="ref"}). After attachment, virus particles are produced and the infected cell ruptures, releasing newly made cold virus to infect other cells in the nose and start the process over again. The incubation period is 8--12 hr, and the time to peak symptoms is 36--72 hr. Small doses of virus (1--30 particles) are sufficient to produce infection ([Douglas, 1970](#b14){ref-type="ref"}). Cold symptoms result from host inflammatory mediators that cause vasodilation and increased vascular permeability, manifested as rhinorrhea, congestion, sneezing, and coughing.

Influenza A and B viruses from the orthomyxovirus family are of importance in human disease. They are designated by their two major antigenic determinants: hemagglutinin (H or HA with 16 subtypes, H1--H16) and neuraminidase (N or NA with 9 subtypes, N1--N9) transmembrane glycoproteins. Since 1977, influenza A (H1N1), influenza A (H3N2), and influenza B viruses have been in global circulation. In 2001, influenza A (H1N2) viruses that probably emerged after genetic reassortment between human A (H3N2) and A (H1N1) viruses began circulating widely ([CDC, 2005b](#b9){ref-type="ref"}). More recently, there is growing concern about the potential for a pandemic with avian influenza A (H5N1) because of animal‐to‐human and subsequent human‐to‐human transmission ([Beigel et al., 2005](#b2){ref-type="ref"}).

As with other common URI, the pathogenesis of influenza is associated with a variety of host factors (e.g., immunocompetence, presence of target receptors, availability of essential enzymes in host cells) and viral factors (binding ability, avoidance of host immunosurveillance by recombination or evolution). One of the predominant features of influenza viruses is their ability to mutate rapidly ("antigenic drift") or undergo genomic reassortment ("antigenic shift"), resulting in the need for frequent modifications of vaccines to keep pace with the rapidly changing antigenic characteristics of the virus. These two features of the influenza virus---the fast and unpredictable antigenic changes of immune targets and the ability to reassort and circulate among non‐human reservoirs (birds and pigs, for example)---are responsible for much of the global spread and persistence of the infection ([Lavenu et al., 2006](#b44){ref-type="ref"}).

After entering the host through the respiratory tract, the virus penetrates the mucin layer and targets primarily columnar epithelial cells. Generally, there is a single receptor‐binding site, although certain avian influenza viruses like H5N1 are able to bind to different target cells, making possible the direct transfer of avian flu between birds and humans. The virus‐receptor complex is then endocytosed and replication occurs rapidly, with viral shedding occurring within 6 hr of infection. Infectious particles are released from the plasma membrane of epithelial cells by budding, which facilitates the rapid spread to other cells within the lung. Unlike viruses causing the common cold, however, influenza virus replicates in cells of the lower as well as the upper respiratory tract ([Kamps, Hoffmann, & Preiser, 2006](#b37){ref-type="ref"}).

What Is the Scope of the Problem? {#ss1}
=================================

URI are the most common infectious diseases globally, with rates highest among children. The common cold is generally self‐limited and is characterized by symptoms that last about a week such as sneezing, runny nose, nasal obstruction, sore or scratchy throat, cough, hoarseness, and mild general symptoms like headache, feverishness, chilliness, and not feeling well in general. On average, adults have 2--4 colds and children have 6--10 colds each year ([National Institute of Allergy and Infectious Diseases, 2004](#b56){ref-type="ref"}). While rhinovirus infections are generally self‐limited and mild, they can also cause lower respiratory tract infections and exacerbations of asthma and chronic pulmonary disease ([Hayden, 2004](#b27){ref-type="ref"}).

Uncomplicated seasonal influenza has an incubation period of 1--4 days, with symptoms lasting about a week. Whereas symptoms of the common cold are primarily limited to the respiratory tract, influenza is characterized by systemic symptoms such as fever, headache, myalgia, and severe malaise as well as rhinitis, nonproductive cough, and sore throat. Children with influenza may also experience otitis media, nausea, and vomiting ([Harper, Fukuda, Uyeki, Cox, & Bridges, 2005](#b26){ref-type="ref"}).

Despite the generally benign nature of URI, there are considerable economic and socials costs associated with lost time at school and work, reduced productivity, and increased and/or inappropriate use of health care resources and antibiotics. Colds account for approximately 25 million primary care visits, 1.6 million visits to the emergency department, and 42 million missed work or school days annually in the United States ([Gonzales et al., 2006](#b21){ref-type="ref"}; [Heikkinen & Jarvinen, 2003](#b28){ref-type="ref"}). In fact, one U.S. study of \>1,000 children attending day care reported that at any given time, 23% had a URI ([Carabin, Gyorkos, Soto, Penrod et al., 1999](#b6){ref-type="ref"}). URI reduce alertness and slow reaction times at work, even during the incubation period and after clinical symptoms have resolved. In a survey of \>3,000 healthy university students, 91% reported having at least one URI and 36.7% reported at least one influenza‐like illness in the previous year. These illnesses resulted in 6,023 days in bed, 7,438 missed school or work days, and \>45,000 days of illness. In addition, 22.2% made a health care visit, 15.8% took an antibiotic, and 74.1% reported doing poorly on a test or assignment as a result of their illness ([Nichol, D\'Heilly, & Ehlinger, 2005](#b57){ref-type="ref"}). In a prospective cohort study of 208 families with at least one child \<5 years old, 0.45 viral URI/person‐month were reported, with a secondary transmission rate within the household of 0.63 illnesses/person‐month ([Lee, Friedman, Ross‐Degnan, Hibberd, & Goldmann, 2003](#b45){ref-type="ref"}). Among 383 children aged 2 months--12 years followed by 7 pediatricians in Toronto, 72% had symptoms of a URI during a 6‐month time period and medical attention was sought by 56% ([Saunders, Tennis, Jacobson, Gans, & Dick, 2003](#b70){ref-type="ref"}).

Influenza‐like illnesses are estimated to account for 10%--12% of all sickness‐related work absence ([O\'Reilly & Stevens, 2002](#b61){ref-type="ref"}). In one study of working‐age adults, the average work time missed due to influenza‐like illness was 1.3 days and work loss valued at \$137/person/year ([Akazawa, Sindelar, & Paltiel, 2003](#b1){ref-type="ref"}). In a U.K. survey of 411 workers, the average missed work per episode of flu‐like illness was 2.8 days ([Keech, Scott, & Ryan, 1998](#b38){ref-type="ref"}). French researchers in a prospective study reported that 38.3% of household contacts of an influenza‐positive index case became secondary cases, 57% of whom sought medical care at least once. The mean duration of illness was 8 days in index cases and 7 days in secondary cases seeking medical care ([Carrat et al., 2002](#b7){ref-type="ref"}). Epidemics of influenza typically occur during the winter months and are associated with \>500,000 hospitalizations and about 36,000 deaths/year ([Thompson et al., 2004](#b77){ref-type="ref"}). Among healthy children aged 6--23 months in the Boston area, the rate of outpatient visits during influenza periods was 8 times higher than in non‐influenza periods, and the rate of hospitalization for acute respiratory disease was 2.7 times ([O\'Brien et al., 2004](#b60){ref-type="ref"}).

A major wasted resource associated with viral URI is the inappropriate use of antibiotics. In 1998, 7.4 million prescriptions were written for viral URI, the cost of which was approximately \$227 million ([Gonzales, Malone, Maselli, & Sande, 2001](#b22){ref-type="ref"}). While this problem has improved over the past decade, reported rates of antibiotic prescribing for viral URI still range from 30% to 78% ([Mangione‐Smith, Wong, Elliott, McDonald, & Roski, 2005](#b48){ref-type="ref"}; [Rutschmann & Domino, 2004](#b67){ref-type="ref"}). Unfortunately, the rates of inappropriate prescribing of antibiotics are similar for nurse practitioners and physicians ([Ladd, 2005](#b40){ref-type="ref"}). Further, the prescription rate is an underestimate of this problem because high rates of unprescribed antibiotic use for viral URI and the availability of antibiotics without prescription have been reported in the community ([Larson & Grullon‐Figueroa, 2004](#b41){ref-type="ref"}; [Larson, Dilone, Garcia, & Smolowitz, 2006](#b42){ref-type="ref"}).

What Are Strategies to Prevent Transmission of URI? {#ss2}
===================================================

To review the research on interventions to reduce the spread of URI, the literature was searched through PubMed^®^, The Cumulative Index of Nursing and Allied Health Literature, and Cochrane Database of Systematic Reviews using the terms "upper respiratory infection,""viral URI,""influenza" linked by Boolean AND with "prevention,""nursing,""transmission," and "community." Only research papers or reviews (not editorials or commentaries) were examined. Very little research conducted by nurses or in the nursing literature was found, but the results are clearly relevant to the practice of public health nursing.

Colds and influenza are spread from person to person primarily through direct contact, airborne particles, and aerosols. Investigators in the 1960s--1970s demonstrated that rhinovirus is frequently transmitted by self‐inoculation and by direct contact with hands contaminated during sneezing or nose blowing ([Gwaltney & Hendley, 1978](#b24){ref-type="ref"}; [Hendley & Gwaltney, 1988](#b31){ref-type="ref"}). Many studies have confirmed an increased risk of URI among children attending day care centers, but only a few studies have focused on transmission in the home environment ([Carrat et al., 2002](#b7){ref-type="ref"}; [Chang et al., 2004](#b11){ref-type="ref"}; [Lee et al., 2003](#b45){ref-type="ref"}). Four general strategies to prevent transmission of URI in households are discussed here: vaccination, education, hygiene, and herbs and over‐the‐counter therapies.

Vaccination {#ss3}
-----------

Unfortunately, because there are \>100 different serotypes of rhinovirus, vaccines are not a feasible option against the common cold. For influenza, on the other hand, vaccination is the primary mode of prevention. Both an inactivated injection and a live, attenuated nasal spray (approved for non‐pregnant persons aged 5--49 years) are available and provide protection within 2 weeks after vaccination against the strains predicted to be circulating in any given year. Priority groups for vaccination include: people aged 65 years and older; residents of long‐term care facilities; people aged 2--64 years with chronic health conditions; children aged 6--23 months; pregnant women; health care personnel who provide direct patient care; household contacts; and out‐of‐home caregivers of children less than 6 months of age ([CDC, 2006](#b10){ref-type="ref"}).

Vaccine efficacy depends upon the degree of similarity between the viruses composing the vaccine and those in circulation as well as the age and immunocompetence of the recipient, but efficacy is generally between 70 and 90% ([Harper et al., 2005](#b26){ref-type="ref"}; [Thomas, Jefferson, Demicheli, & Rivetti, 2006](#b76){ref-type="ref"}). Vaccination significantly reduces influenza‐related costs in healthy children as well as their unvaccinated family members. For example, the unvaccinated household members of children who were vaccinated against influenza had 42% fewer febrile illnesses (*p*=.04), 70% fewer missed school days (*p*=.02), and significantly fewer physician visits (*p*=.007) compared with unvaccinated household members of control children ([Hurwitz et al., 2000](#b33){ref-type="ref"}). Despite its effectiveness, there continues to be inadequate vaccine coverage for all recommended groups, [Table 1](#t1){ref-type="table"}. Even in the absence of full adherence to vaccination, however, herd immunity confers protection. For example, vaccination of ∼25% of 1.5--18‐year‐old children conferred protection to 8%--18% of adults≥35 years in several communities ([Piedra et al., 2005](#b62){ref-type="ref"}).

###### 

  *Influenza Vaccination Rates, National Health Interview Survey, 2003 (* [*Harper et al., 2005*](#b26){ref-type="ref"} *)*

  Risk Group                                                                              Influenza Vaccination Rate (%)
  --------------------------------------------------------------------------------------- --------------------------------
  Aged\>65 years                                                                          65.5
  Persons with high‐risk conditions (e.g., diabetes, emphysema, heart diseases, cancer)   15.8--46.3
  Pregnant women                                                                          12.8
  Health care professionals                                                               40.1
  Household contacts of persons at high risk                                              14.9--38.4

Education {#ss4}
---------

Public misconceptions regarding the effectiveness of antibiotics against viral URI have been well documented ([Larson et al., 2006](#b42){ref-type="ref"}; [Lee et al., 2003](#b45){ref-type="ref"}), but public educational campaigns regarding colds and flu have a rather low message penetration ([Vingilis et al., 1998](#b81){ref-type="ref"}) unless they are targeted and relevant to specific groups ([Taylor, Kwan‐Gett, & McMahon, 2005](#b75){ref-type="ref"}; [White, Kolble, Carlson, & Lipson, 2005](#b83){ref-type="ref"}). Parental knowledge has been shown to be a more important predictor of seeking care and antibiotics for URI than child care center policies ([Friedman, Lee, Kleinman, & Finkelstein, 2003](#b20){ref-type="ref"}). However, although parental knowledge regarding URI and antibiotic use seems to be one important predictor of behavior, interventions that have only included parental education have had limited impact on practices regarding viral URI ([Taylor et al., 2005](#b75){ref-type="ref"}).

In one recent educational intervention, teleconferencing between center staff (sometimes also including parents) with a clinician was provided to child care centers regarding acute health problems that might require exclusion from child care. It was estimated that 93.8% of 940 teleconferences prevented an office or emergency room visit ([McConnochie et al., 2005](#b50){ref-type="ref"}). While this intervention prevented loss of work time to parents and reduced unnecessary health care visits, it was costly and not practical in a home setting. In several studies in child care centers, instructional programs directed at the children and their providers have resulted in significant reductions in URI ([Carabin, Gyorkos, Soto, Joseph et al., 1999](#b5){ref-type="ref"}; [Niffenegger, 1997](#b58){ref-type="ref"}).

Educational interventions have been quite effective in improving influenza vaccination rates. Despite the fact that young adults report that 70% of their influenza vaccinations are administered in health care settings ([Singleton, Poel, Lu, Nichol, & Iwane, 2005](#b73){ref-type="ref"}), \>75% of encounters by children with chronic medical conditions with the health care setting result in missed opportunities for influenza vaccination ([Daley et al., 2005](#b12){ref-type="ref"}). Since the threat of avian influenza, parental attitudes toward immunizing their children have been shown to improve considerably. For parents of high‐risk children as well as Medicare recipients, the most significant predictors of higher immunization rates were awareness of vaccination and provider recommendation to become vaccinated ([Daley et al., 2006](#b13){ref-type="ref"}; [Winston, Wortley, & Lees, 2006](#b86){ref-type="ref"}). Even among high‐risk and inner‐city children, parental reminders and other patient‐oriented interventions significantly improve vaccination rates ([Jacobson & Szilagyi, 2005](#b36){ref-type="ref"}; [Nowalk et al., 2005](#b59){ref-type="ref"}; [Zimmerman et al., 2006](#b88){ref-type="ref"}).

Hence, the public health nurse is in an ideal position to provide specific education in a variety of care settings that would lead to improvements in appropriate use of antibiotics (i.e., not to be used for viral URI) and increased rates of influenza vaccination. The public health nurse needs to be sure that there are no lost opportunities to increase vaccination rates in the community. During every encounter with groups or individuals for whom vaccination is recommended---in schools, day care centers, WIC programs, home health, clinics, etc.---the public health nurse should confirm the vaccination status of those encountered and offer vaccine or inform patients where it can be obtained.

Hygiene interventions {#ss5}
---------------------

As person‐to‐person spread of viral URI occurs most often by droplet and direct touching, hygienic measures to prevent these modes of transmission have focused on reducing droplet spread and improving hand hygiene. Infrequent hand hygiene by children attending day care and their providers, sharing towels, and infrequent washing of sleeping mats have been associated with higher frequencies of URI ([St. Sauver, Khurana, Kao, & Foxman, 1998](#b74){ref-type="ref"}). The majority of intervention studies in industrialized countries have been conducted in child care and school facilities ([McCutcheon & Fitzgerald, 2001](#b51){ref-type="ref"}). [Rabie and Curtis (2006)](#b65){ref-type="ref"} conducted a meta‐analysis to determine the effect of hand hygiene on risk of URI in the community. From a pool of 410 studies, 7 clinical trials published in English met their inclusion criteria. These studies reported risk reductions of 5%--44% and the authors concluded that hand hygiene could potentially reduce the risk of URI by 16% (95% CI: 11--21%). All of these studies were in schools, day care centers, or a military camp.

Only two studies have been conducted in homes. In one randomized, double‐blind clinical trial that compared antibacterial and plain cleaning and hygiene products in 238 homes, no differences in rates of URI symptoms were found ([Larson, Lin, Gomez‐Pichardo, & Della‐Latta, 2004](#b43){ref-type="ref"}). In a second randomized trial, [Sandora et al. (2005](#b69){ref-type="ref"}) reported a significant reduction in gastrointestinal, but not in respiratory infections, among families that used an alcohol hand hygiene product, but families with higher product usage also had marginally lower rates of household transmission of URI symptoms. Hence, the most promising interventions appear to be use of an alcohol‐based hand sanitizer and specific cleaning and environmental interventions such as washing toys and reducing aerosol spread (e.g., aseptic nose wiping and cough etiquette protocols). These studies are summarized in [Table 2](#t2){ref-type="table"}.

###### 

  *Community‐Based Hygiene Interventions in Developed Countries to Reduce Rates of Viral URIs*

  Citation/Year                                                              Setting                                           Measures[^a^](#t2n2){ref-type="fn"}                             Measure of Effect
  -------------------------------------------------------------------------- ------------------------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------------------------
  [Butz, Larson, Fosarelli, and Yolken (1990)](#b4){ref-type="ref"}          24 day care homes                                 Alcohol hand hygiene product, vinyl gloves, and changing pads   NS[^b^](#t2n3){ref-type="fn"} reduction in respiratory symptoms
  [Krilov et al. (1996)](#b39){ref-type="ref"}                               1 school for Down Syndrome children               Environmental cleaning and disinfection, emphasizing toys       Decreased respiratory illnesses (0.67 vs. 0.42 illnesses/child/month, *p*\<.07)
  [Master, Hess Longe, and Dickson (1997)](#b49){ref-type="ref"}             1 elementary school                               Scheduled handwashing throughout the day                        NS difference in absence due to respiratory illness
  [Niffenegger (1997)](#b58){ref-type="ref"}                                 2 child care centers (intervention and control)   Handwashing for teachers and children                           Risk ratio 1.47 (1.01--2.13) for control center
  [Falsey et al. (1999)](#b18){ref-type="ref"}                               1 senior day care center                          Alcohol hand hygiene product                                    NS difference in URI rates
  [Dyer, Shinder, and Shinder (2000)](#b16){ref-type="ref"}                  1 elementary school                               Benzalkonium rinse‐free hand hygiene product                    Reduced URIs by 30.9% (*p*=.02) and 76% (*p*=.001) in two cross‐overs
  [Hammond, Ali, Fendler, Dolan, and Donovan (2000)](#b25){ref-type="ref"}   16 elementary schools                             Alcohol hand hygiene product                                    Absenteeism from infection reduced 19.8% (*p*\<.05)
  [Roberts et al. (2000)](#b66){ref-type="ref"}                              23 large child care centers                       Handwashing, aseptic nose wiping                                Reduction in URIs in children ≤24 months (11.4 vs. 13/child‐year, *p*=.01)
  [Ryan, Christian, and Wohlrabe (2001)](#b68){ref-type="ref"}               \>90,000 naval recruits                           Handwashing                                                     45% reduction in outpatient visits for URIs
  [White, Shinder, Shinder, and Dyer (2001)](#b85){ref-type="ref"}           3 elementary schools                              Benzalkonium rinse‐free hand hygiene product                    Absenteeism from infection reduced 33% (95% CI:17--45%)
  [Guinan, McGuckin, and Ali (2002)](#b23){ref-type="ref"}                   5 elementary schools                              Alcohol hand hygiene product                                    50.6% reduction in absences from infection (*p*\<.001)
  [White et al. (2003)](#b84){ref-type="ref"}                                4 college residence halls                         Alcohol hand hygiene product                                    14.8--39.9% reduction in URI symptoms (all *p*\<.02)
  [Larson et al. (2004)](#b43){ref-type="ref"}                               238 households                                    Antibacterial cleaning and soap products                        NS difference in URI symptoms between plain and antibacterial products
  [Morton and Schultz (2004)](#b55){ref-type="ref"}                          1 elementary school                               Alcohol hand hygiene product                                    43% reduction in absences from infection (*p*=.005)
  [Ponka, Poussa, and Laosmaa (2004)](#b63){ref-type="ref"}                  60 child care centers                             Handwashing, environmental cleaning, washing toys and linens    ∼26% reduction in URIs (*p*=.05) in children\<3 years
  [Sandora et al. (2005)](#b69){ref-type="ref"}                              292 households with child in day care             Alcohol hand hygiene product                                    NS difference in URIs
  [White et al. (2005)](#b83){ref-type="ref"}                                4 college residence halls                         Alcohol hand hygiene product                                    40% reduction in absences from illness (*p*\<.001)

*Notes*. URI=upper respiratory infections.

In addition to the interventions listed, every study included an educational component.

NS=not statistically significant.

Herbs and over‐the‐counter therapies {#ss6}
------------------------------------

Hand treatments with organic acids are being tested against rhinoviruses, which are acid‐labile, but these have not been tested against the influenza virus and are still in the laboratory trial phase ([Turner & Hendley, 2005](#b79){ref-type="ref"}). The primary herbal and over‐the‐counter therapies that have been tested for prevention of URI include *Echinacea purpurea*, vitamins E and C, ginseng, and zinc, which are briefly reviewed here.

Preparations of the *Echinacea* plant are a common herbal remedy for URI. In a Cochrane systematic review, [Linde, Barrett, Wolkart, Bauer, & Melchart (2006](#b46){ref-type="ref"}) identified 16 trials of *Echinacea* that included a control group, three of which tested the preparation for prevention of colds. None of these trials showed any benefit over placebo. Vitamin E supplementation has been shown in healthy elderly to improve immune function and potentially reduce URI ([Meydani et al., 2004](#b54){ref-type="ref"}), but it was also associated with increased risk of colds in men who were exercising heavily ([Hemila, Virtamo, Albanes, & Kaprio, 2003](#b30){ref-type="ref"}). Similarly for Vitamin C, a Cochrane review of 30 trials demonstrated no consistent preventive effect on the incidence of URI ([Douglas, Hemila, D\'Souza, Chalker, & Treacy, 2004](#b15){ref-type="ref"}). A combination of Vitamins E, C, and β‐carotene had no effect on the incidence of colds in a cohort of 21,796 male smokers ([Hemila, Kaprio, Albanes, Heinonen, & Virtamo, 2002](#b29){ref-type="ref"}).

Ginseng is a herb derived from a slow‐growing root that has been used for centuries in traditional Chinese medicine. Over 300 papers have been published on its potential therapeutic benefits ([Block & Mead, 2003](#b3){ref-type="ref"}). Although ginseng has demonstrated immunomodulatory effects, [Vogler, Pittler, & Ernst (1999](#b82){ref-type="ref"}) concluded in a systematic review of 16 trials that more rigorous studies of its efficacy and safety are needed. Several recent randomized, blinded clinical trials (RCT), however, have reported reductions in the incidence and duration of URI, including influenza‐like illnesses, with the use of ginseng ([McElhaney, Goel, Toane, Hooten, & Shan, 2006](#b52){ref-type="ref"}; [Predy et al., 2005](#b64){ref-type="ref"}). Even more intriguing was a placebo‐controlled, double‐blinded RCT, which demonstrated in 227 volunteers that ginseng administered for a period of 12 weeks during which they received influenza vaccine had significantly fewer colds and significantly higher antibody titers and natural killer cell activity levels, i.e., the ginseng appeared to potentiate the effects of the vaccine ([Scaglione, Cattaneo, Alessandria, & Cogo, 1996](#b72){ref-type="ref"}). Ginseng appears to be safe and non‐toxic; in several clinical trials including \>500 adults, reported side effects were comparable to the placebo arm ([McElhaney et al., 2004](#b53){ref-type="ref"}; [Predy et al., 2005](#b64){ref-type="ref"}). The drug has not been tested for safety during pregnancy or breastfeeding.

Zinc salt lozenges have been marketed for several decades to reduce the symptoms and duration of the common cold. Clinical trials of zinc for treating URI have varied considerably and the results are inconsistent ([Eby, 1997](#b17){ref-type="ref"}; [Hulisz, 2004](#b32){ref-type="ref"}). Two meta‐analyses of eight clinical trials determined that evidence of effectiveness of zinc lozenges in reducing duration of colds was lacking ([Jackson, Lesho, & Peterson, 2000](#b34){ref-type="ref"}; [Jackson, Peterson, & Lesho, 1997](#b35){ref-type="ref"}). Further, significantly more adverse events have been reported among school‐age children taking zinc in a placebo‐controlled RCT ([Macknin, Piedmonte, Calendine, Janosky, & Wald, 1998](#b47){ref-type="ref"}).

What Is the Role of the Public Health Nurse in the Prevention of Viral URI in the Community? {#ss7}
============================================================================================

Even though viral URI are a major global economic and social problem, surprisingly little research has been conducted to attempt to prevent them or reduce their transmission, probably because URI (with the exception of epidemic influenza) are generally considered to be mild and self‐limited. Further, studies that have been conducted are generally of poor quality, almost all have been funded by manufacturers of products, and the results are inconsistent for most interventions that have been tested. Most herbal remedies commonly used by the public (echinacea, vitamins C and E, zinc products) have been shown to have little, if any, preventive effect for URI. There have been, however, several recent clinical trials of ginseng in which there was a protective effect demonstrated when compared with placebo. This potential therapy warrants further study.

Finally, there has been little effort to tailor or target informational or educational messages in ways that would maximize their relevance to particular populations. The majority of educational efforts have been either generic, through the mass media, or through care providers such as physician\'s offices. Such messages are likely to miss large segments of the general public, perhaps even those at the highest risk (e.g., those who live in crowded conditions, may not read the newspapers or use the Internet as frequently, and those households with a number of children in which the adults must work outside the home).

Based on the research to date, public health nurses can use several promising strategies for prevention:

•provide more tailored educational messages regarding preventive strategies such as vaccination, hand hygiene, spatial separation of infected household members, avoidance of antibiotics to treat viral URI, and environmental cleaning (e.g., for toys or other shared items) that are delivered personally rather than passively (e.g., pamphlets placed in a waiting room);•use each patient encounter in any setting to encourage influenza vaccination for relevant risk groups; and•encourage use of alcohol hand sanitizers by household members during cold and flu season;•provide opportunities for skill development for adult and child household members (e.g., cover your cough, hand hygiene, when to seek care or an antibiotic).

This work was funded in part by the Center for Interdisciplinary Research on Antimicrobial Research, CIRAR (<http://www.cumc.columbia.edu/dept/nursing/CIRAR/>), funded by the National Center for Research Resources, P20 RR020616.
